Introduction
Carbonates of the rare earth (RE) elements with the expected formula RE 2 (CO 3 ) 3 remain a missing group of compounds, although the chemistry of corresponding carbodiimides has been recently developed, i.e. for the formula type RE 2 (CN 2 ) 3 with RE = Y, Ce -Lu [1] . The chemical relationship between carbodiimides and carbonates may be reflected by the synthesis of carbodiimide through ammonolysis reaction of a metal carbonate, and oppositely, by the decomposition of carbodiimide into carbonate in the presence of moist air or water, with a typical example being represented by the corresponding lithium compounds [2] [5] near 400 °C [6] .
Ammonolysis reactions of lanthanum carbonate hydrate have shown to yield lanthanum dioxide monocarbodiimide La 2 O 2 (CN 2 ) [7] . Therefore this preparative way has been considered inapplicable for the synthesis of anoxic carbodiimide compounds. [8] Ternary carbonate hydrate compounds having the general formula ARE(CO 3 ) 2 ·xH 2 O (A = alkaline metal; RE = rare earth metal) have been already reported one-hundred years ago when their different solubilities were studied in attempt to develop a separation process for lanthanide elements. [9] A dehydration process of these compounds for the observation of non-aqueous compounds appears generally difficult, due to formation of dioxide monocarbonates (RE = Y, La -Lu), but the crystal structures of these compounds are unknown.
[10] Syntheses of ARE(CO 3 ) 2 compounds with A = Na, K and RE = Y, La -Lu were also reported following this way of synthesis. [11] The effort in operating equipment and performance related with the highpressure synthesis of anhydrous carbonate compounds is due the relatively low thermal decomposition temperatures, in case of LiLa(CO 3 ) 2 being obtained slightly above 400 °C. In this contribution a new and simple way of synthesis is described for the observation single crystalline and Li 2 (CO 3 ) (Alfa, ultrapure) was carefully ground in an agate mortar and loaded into a dry silica tube under inert gas conditions (glove box). The absence of contaminations with oxygen or water was crucial for the success of the reaction.
The argon filled silica tubes containing the reaction mixtures (total mass ca. 200 mg) were flame sealed under vacuum, transferred into a tube furnace and heated at 400 °C for 12 -24 hours.
After cooling to room temperature by the natural cooling rate of the furnace, crystalline mixtures of LiLa(CO 3 ) 2 and LiCl were obtained as reaction products by X-ray powder diffraction, without a detectable side-phase. Thus, the reaction may be described following the equation: and reacted under identical conditions as described before. Single-crystals of LiLa(CO 3 ) 2 were obtained when reacting the same LaCl 3 /Li 2 (CO 3 ) mixture with (≈ 2/3 equivalents) KCl in order to achieve an eutectic LiCl/KCl flux [13] . Products were washed with water to remove LiCl and the salt flux, respectively.
The same type of reactions was successfully performed for the synthesis of La(CO 3 )F (Bastnäsit). A corresponding 1:1 molar mixture of LaF 3 and Li 2 (CO 3 ) was reacted in a silica tube to yield La(CO 3 )F at 450 °C, according to the equation:
X-Ray Powder Diffraction
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X-Ray Single-Crystal Diffraction
Transparent single-crystals of LiLa(CO 3 ) 2 were selected and fixed on the tip of glass fibers for a single-crystal diffraction measurement (Stoe IPDS diffractometer, graphite monochromatized
Mo-K α radiation) at room temperature (Table 1) . Intensities were corrected for Lorentz factors, polarisation and absorption effects. LiLa(CO 3 ) 2 was found to crystallize in the monoclinic space group I2/a. The structure refinement including anisotropic refinements of all atoms with the program SHELX [14] resulted in R1 = 0.0146, wR2 = 0.0366 for all measured X-ray intensities.
Crystallographic data are given in Table 2 and selected interatomic distances are provided in Table 3 .
Photoluminescence Studies
A fluorescence spectrometer (Edinburgh Instrument, FS920, equipped with a 450 W Xe-lamp)
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